Abstract
Objective-To detect evidence for localised changes in bone matrix metabolism after joint trauma and in post-traumatic osteoartbritis by quantification of bone sialoprotein in joint fluid and serum after knee injury in a cross sectional study. Methods-Samples of knee joint fluid and serum were obtained from volunteers with normal knees (n = 19) , patients with rupture of the anterior cruciate ligament isolated or combined with tear ofa meniscus (n = 114), and patients with isolated meniscus lesions (n = 80 cartilage matrix metabolism after injury may be relevant to the increased risk for development of osteoarthritis in these patients. 9 Assays of fragments of bone matrix molecules in joint fluid, serum, and urine suggest that changes occur also in bone matrix metabolism in osteoarthritis and rheumatoid arthritis.'""2 These findings are consistent with the suggestions that changes in metabolism, structure, and function of both bone and cartilage are cardinal features in the pathology of osteoarthritis and rheumatoid arthritis.
Magnetic resonance imaging of the acutely injured knee often reveals subchondral bone lesions in the presence of normal plain radiographs and normal arthroscopic findings.""7 These previously unrecognised lesions may induce long term changes in the structure and biomechanical properties of the joint and could be important for the future development of post-traumatic osteoarthritis.
Bone sialoprotein is a bone specific molecule produced by osteoblasts with an Mr of 57 kDa, which constitutes 12% of the non-collagenous proteins of bone matrix.""20 The oarthritis, changes in subchondral bone structure and metabolism are early events in disease development, and active subchondral bone turnover in the osteoarthritic knee may signify an increased risk for disease progression.2829 The subchondral bone lesions in the injured knee frequently revealed by magnetic resonance imaging or bone scintigraphy,"" could also be associated with the future development of post-traumatic osteoarthritis.
The increased bone matrix turnover associated with osteoarthritis and joint injury usually results in an increased bone mineral density. In contrast, local resorption of subchondral bone and a generalised decrease in bone density are frequent findings in rheumatoid arthritis.""1'2 In a previous study, synovial fluid concentrations of bone sialoprotein fragments in rheumatoid arthritis patients were shown to increase with increasing degrees of radiologically detected knee joint damage, while concentrations of another bone matrix protein, osteocalcin, were not related to the degree of joint damage."2 It was concluded that these increased levels of bone sialoprotein in rheumatoid arthritis synovial fluid most probably reflect an increased turnover rate of bone sialoprotein, which may in turn reflect the degree of disease involvement of a bone matrix compartment rich in bone sialoprotein.
In the present study, we detected significant increases in joint fluid concentrations of fragments of this bone specific protein in connection with knee injury. The release of significant amounts of this protein to joint fluid in connection with acute joint trauma and in the months following may be associated with injury to, and active remodelling of, the cartilage-bone interface and the subchondral bone in the period following the trauma."2" Joint fluid bone sialoprotein concentrations in patients with cruciate ligament injury correlated well with concentrations of aggrecan and COMP fragments, and with MMP-3 and TIMP-1 concentrations. This is consistent with the notion that dramatic shifts in both cartilage, bone, and synovial metabolism occur following this injury, and that these changes may be causally related. Since the ratio of bone sialoprotein in synovial fluid to that in serum was greater than 1, it is reasonable to conclude that a significant proportion of the bone sialoprotein in joint fluid is locally derived. There was a lesser degree of correlation between joint fluid concentrations of bone sialoprotein on the one hand, and aggrecan, COMP, MMP-3, and TIMP-1 concentrations on the other in samples from patients with meniscus injury. This is consistent with the different injury mechanisms in anterior cruciate ligament and meniscus injuries, and with previously shown differences in marker release for these two patient groups. '4 Bone sialoprotein concentrations in joint fluid following injury and during development of post-traumatic osteoarthritis were raised only in the normal or near normal joint (with regard to arthroscopy and plain radiography findings). This is in agreement with the finding that median bone sialoprotein concentrations were increased only up to about two years after injury. Perhaps this corresponds to the period of most active remodelling of joint bone and tidemark after injury. The fact that the concentrations in joint fluid of fragments of cartilage matrix molecules such as AGN and COMP remain increased for much longer periods after injury is consistent with a more extensive metabolic perturbation of cartilage metabolism and its ultimate destruction in osteoarthritis. '4 In contrast to rheumatoid arthritis, bone sialoprotein concentrations did not increase with increasing joint destruction during developing post-injury osteoarthritis. This difference may be due to the differences in juxta-articular bone remodelling and destruction in these two conditions.'0" It is possible that major alterations at the cartilage-bone interface occur early in those injuries which lead to progressive osteoarthritis. Notably, the levels of joint fluid bone sialoprotein showed a wide distribution early after injury. It may be that the cases with high bone sialoprotein levels will show a high future incidence of osteoarthritis.
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